The ameliorating effect of exogenous melatonin on urinary bladder function in hyperosmolar bladder overactivity and its influence on the autonomic nervous system activity.
This study was designed to investigate the effects of melatonin on the bladder hyperactivity in hyperosmolar-induced overactive bladder (OAB) rats. Additionally, the influence of melatonin on the autonomic nervous system (ANS) using heart rate variability (HRV) analysis was assessed. 40 rats were divided into four groups: I--control (n = 12), II--rats with hyperosmolar OAB (n = 6), III--rats with melatonin pretreatment and hyperosmolar OAB (n = 6) and IV--control with melatonin pretreatment (n = 6). In group III and IV melatonin in dose of 100 mg/kg was given. HRV measurements in 10 rats, as follow: control (n = 2), control after melatonin treatment (n = 2), rats with hyperosmolar OAB without (n = 3), and after (n = 3) melatonin treatment were conducted. This study demonstrates marked influence of melatonin on urinary bladder activity in hyperosmolar-induced OAB rats. These rats showed significantly reduced the detrusor motor overactivity resulting in the improvement of cystometric parameters after melatonin treatment when compared to the control, as follow: a significant increase of intercontraction interval (70%) and functional bladder capacity (67%), as well as a decrease of the basal pressure, detrusor overactivity index and motility index of 96%, 439% and 40%, respectively. ANS activity analysis revealed sympathetic overactivity in OAB rats, and parasympathetic superiority in melatonin treated OAB rats. Melatonin treatment in rats with hyperosmolar OAB (group III) caused significant increase of nuHF parameter (from 51.00 +/- 25.29 to 76.97 +/- 17.43), as well as a decrease of nuLF parameter (from 49.01 +/- 25.26 to 23.03 +/- 17.43) and LF/HF ratio (from 1.280 +/- 0.980 to 0.350 +/- 0.330). In conclusion, melatonin suppresses hyperosmolar OAB, and modulates ANS activity by inhibition of the sympathetic drive. Therefore, melatonin may become a useful agent for OAB management.